The biosynthesis of plasmalogens by rat brain: involvement of the microsomal electron transport system.
The biosynthesis of 1-alk-1'-enyl-2-acyl-sn-glycero-3-phosphoethanolamine (ethanolamine plasmalogens) was studied using 1-[1-14C]hexadecyl-sn-glycero-3-phosphoethanolamine as the substrate and EDTA-washed microsomes from brains of 14-day-old rats. It was found that the 1-E11-14C]hexadecyl-sn-glycero-3-phosphoethanolamine was first acylated to form 1-[1-14C]hexadecyl-2-acyl-sn-glycero-3-phosphoethanolamine, then was desaturated to form 1-[1-14C]hexadec-1'-enyl-2-acyl-sn-glycero-3-phosphoethanolamine. The desaturation required O2 and NADH or NADPH and was inhibited by KCN but not by CO. The data indicated that the desaturation is carried out by a mixed-function oxidase system similar to that involved in the desaturation of fatty acids and that the pathway for the biosynthesis of plasmalogens in brain is similar to that previously found in other tissues. The desaturase was not stimulated by ATP and Mg2plus nor inhibited by EDTA. The specific activity of microsomes from brains of rats of different ages was determined; the activity decreased with age until in adults the activity was only 15% that of the 12--14-day-old rats.